INTRODUCTION
During recent years, most of the studies of high altitude nuclear bursts have emphasized the effect of the nuclear environment on radar and optical components of weapon systems. Chemistry calculations done as a part of these studies generally assumed a substantial initial disturbance of ambient conditions. It was also generally assumed that the nuclear effects were "over" when the electron density had decayed to approximately 10 6 cm" 3 . Natural ionization sources which are negligible in comparison with the nuclear sources were riot considered.
There is now interest in extending our current capability to compute high altitude nuclear effects to include results that can be used in communication system studies. One of the many questions that needs to be addressed concerns the adequacy of the deionization chemistry calculations, Whereas it is usually assumed that radars would operate satisfactorily in a non-nuclear environment, it is well-known that communication links over a large part of the frequency spectrum can be substantially enhanced or degraded by naturally occurring variations in ionospheric conditions. We therefore need to verify that our calculations of the ionization and deionization that occur following a nuclear burst limit correctly to the ambient electron and ion density in the absence of a nuclear source. This in turn implies that natural ionization sources can no longer be ignored.
This report describes our efforts to incorporate natural ionization sources into the chemistry codes that are used to compute the deionization The calculation of a solar photoionization rate constant at an altitude, z requires a knowledge of
1.
The solar flux at the top of the atmosphere, Other possible sources at night are the diffuse x-ray background, galactic sources of x-rays 12 and precipitating energetic electrons 13 . Scattered Both E and F region codes were run with the same temperature and density profiles used to compute the solar photoionization rate constants 5 .
The inclusion of an initial NO profile was found to be important in attaining equilibrium. This profile is still subject to a great deal of uncertainty 17 .
Once the initial densities and temperatures were specified, each code was allowed to run out to about 10 1 * seconds. Equilibrium with respect to ionization levels was taken to be reached whenever the electron density remained at a steady value. At most altitudes this was reached between 
THE DAYTIME D-REGION
Reported measurements of D-region electron density profiles show variations of as much as an order of magnitude at a given altitude 18 . These variations reflect different levels of solar activity, season, latitude, etc., as well as different experimental techniques. As the altitude decreases, experimental difficulties in detecting the lower electron densities tend to increase.
Two daytime D-region calculations were done using the DCHEM code. One is for a solar zenith angle of 60° and the other is for 30°. The calculated electron densities are compared with experimental profiles in Johnson to be no more than 25%. The RK3 results are within 25% of the experimental densities at most altitudes, although they are consistently lower throughout the E and F regions. It is not easy to determine whether this reflects some inconsistency in the chemistry codes or simply a "normal" variation of the experimental profiles. RK3 late-time NO densities are below the initial NO profile. This implies that either the RK3 loss rate for NO is too large or that the NO profile of Reference 6 is too high for the conditions under study. Since the NO profile is still subject to considerable controversy 17 , it seems impossible at this time to attribute the depressed late-time NO levels in RK3 solely to shortcomings in the theoretical model. The agreement between theory and experiment is not as satisfactory as the daytime results. The H Ly-a produces NO , but no other positive ion, which is consistent with observations 32 that NO is the dominant ion.
THE NIGHTTIME E AND Fi REGIONS
However, nighttime NO /O-ratios tend to remain constant at around 0.1 which implies that some source is producing 0 10 . Scattered H Ly-3 and HE II (304 k) and He I (584 A) fluxes of between 1 and IQxiO 6 photons/cm 2 sec have been reported 9 . In order to reduce the daytime 0-photoionization rate •▼W^^^^WwWw'^W'f^nWriw »mm.
wvmMtr:****:*-* This rate constant is limited to values of k for which 1.3(-12) < k< 1.0{-10) 
